Wedescribe a case ofs ubcutaneous cervicofacial emphysema in a 2 1-year-old man who had underg one endotracheal intubation while under ge neral anesthesia 2 months earlie t: The emphyseina had arisen on the right side ofthe f ace and neck and extended to the right shoulder and the cubital fossa. The pa tient was hosp italized and treated with parenteral antibiotics and hyperbaric oxygen. On hosp ital day 10, he had improved sufficiently to warrant discharg e on the next day. Two months latet; the patient p resented at a fo llow-up visit with a recurrence, and he was readm itted. By hospit al day 28, his condition had improved and he was scheduled for discharge. Ho wevet; he experienced another recurrence j ust bef ore he was to leave the hospital. The circumstances ofthis seco nd recurrence led us to suspec t that the patient was abl e to produce these signs and symp toms on his own. He was ref erredf or psy chiatric evaluation, and findings were nega tive. He was then sen t to the Ear; Nose , and Throat Service, where we corfirmed that his subcutan eous emphysetna could be brought on by Valsalva stnaneuvet: Weperformedsuspension laryn goscopy and detected two orifices of fi stular tracts next to the right vallecula and three at the root of the epiglottis. We repaired the injured mucosa and the orifices of thejistulae with absorbable sutures and cauterized the area. The swe lling resolved comp letely within 4 days, and fi ndings on a radiograph ic examination of the ches t and neck 1 week later were normal. The patient was Volume 83, Number 7 then lost tofo llow-up. The presenc e of air in the retrop haryngeal and cervical subcutaneous spaces ofthe neck and shoulder without pneumomediastinum is an uncomm on comp lication ofendotracheal intubation. We discuss the elinical and radiographic jindings associated with this comp lication, and we review diagn osti c considerati ons and management.
Introduction
Intubation is the most important procedure during the induction of general anesthesia. Spont aneou s trapping of air in the retropharyngeal and associ ated deep spaces of the neck during intubation is a rare but potentiaIIy dangerous complication. Subcutaneous emphysema occurs when air dissects through tissue planes into the neck from the medi astinum. ' Num erous cases ofcervicofacial emphysema and pneumomediastinum as a complication of dental procedures and oral surgery have been docum ented in the literature.P Howe ver, traumatic airway and intubation injuries are rare. The literature offers little information regarding subcutaneous emphysema associated with traum atic intubation injuries in the absence of pneumomediastinum. In most cases , emph ysema is restricted to the subcut aneous connective tissues of the head and neck . How ever, if enough air is driven into the subcutaneous tissu es, it may track into the thorax and mediastinum. These are life-threatening complications.
In this articIe, we report what to our knowl edge is the first published case of recurrent postintubation subcutaneous emphysema of the face, neck, and pectoralis region in the absence of pneumothorax and pneumomediastinum .
Case report
A previously healthy 21-year-old man was admitted to the Department ofInfectious Diseases at our institution with a 15-day history of dull pain and swelling on the right side ofhis faee, whieh had eaused his right eye to close (figure I) . The swelling also involved the right side ofhis neek and his right shoulder, He denied shortness ofbreath and ehest pain, and he had no reeent history of'blunt trauma to the area. Two mon ths earlier, he had undergone intestinal surgery under general anesthesia.AIso, he had experience d a seorpion bite on his right hand 45 days earlier. Examination of the left side of the neek and the left shoulder revealed mild tenderness and erep itus. Findings on examinat ion of the oral eavity, oropharynx, and larynx were unremarkable. The patient's heart and lung sounds were normal , he was afebrile , and his vital signs were stable . No sign of infeetion was found.
Radiography of the lateral neek revealed the presenee ofsubeutaneous emphysema as well as air in the retropharyngeal space . Achest x-ray and computed tomography (CT) of the chest , head , and neek eonfirmed the presenee of subeut aneous emph ysema on the right side (figure 2). No pneumothorax or pneumomediastinum was seen. The patient was hospitalized and treate d with parenteral antibioties and hyperb arie oxygen. By hospital day 10, the pain and erepitus had resolved , and follow-up x-rays showed less air in the neek and shoulder. The pat ient was diseharged the next day. At a elinie foli ow-up visit 2 months later, the patient presented with recurrence ofsymptoms and physical findings, and he was readmitted to the hospita!. Examination again revealed a marked swelling of the right side of the faee and neek and the right shoulder and pectoral region .
No changes were seen in the color or temp erature of the overlying skin. Crep itus could be palpated on the affeeted area. Radiography eonfirmed the presenee ofsubeutaneous emphy sema on the righ t side of the faee and neek and the right shoulder; the left side was norm a!.
The recurrence had been more severe than the initial episode . The patient was hospitalized for observation and did not receive any medical or surgieal intervention. During this time , the subeutaneous emphysema progressed from the xyphoid region anteriorly and to the 10th thoraeie vertebra posteriorly. No pathology was identified on C'T, bronehography, bronehoseopy, and laryngoseopy. Beginning on hospital day 20, the emphysema began to regress slowly, and by day 28, the patient had improved enough to warrant diseharge. However, only 2 hours later, he again developed severe subeutaneous emphysema in the right upper body. This second recurrence suggested that the patient had been able to produee these signs and symptom s on his own either by injeeting air or by performing Valsalva's maneuver. Physieal examination deteeted no sign of injeetion, and the results of a psychiatrie examination were negative.
The patient was sent to the Ear, Nose , and Throat Service , where we eonfirmed that his subeutaneous emphysema eould be broughton by Valsalva 's maneuver. To rule outthe presenee ofa lesion in the aerodigestive traet, we performed an esophageal eontrast study with gastrograffin, and it de-teete d no abnormality. The aetual eause ofthe emphysema was not strongly suspeeted until we again questioned the patient about his intestinal surgery and he revealed that he had been intubated during general anesthesia.
We performed suspension laryngoseopy and deteeted two orifiees offistular traets next to the right valleeula and three at the root of the epiglottis. We repaired the injured mueosa and the orifiees of the fistulae with absorbable sutures and eauterized the area . The swelling eompletely resolved with in 4 days, and findings on a radiographie examination ofthe ehest and neek 1 week later were norma!. The patient was then lost to follow-up .
Discussion
Subeutaneous emphysema ean be eaused by iatrogenie injury during surgery, endoseopy, or meehanieal ventilation . Most cases have been reported to oeeur following surgieal proeedures on the mueosa of the mouth, pharynx, esophagus, larynx , or trachea.' Other cases have been reported as aresult ofmaxillofaeial trauma,' dental surgery,' Reach More Patients. 
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For more intorrnalion Cirele 112 on Reader Service Card Volume 83, Number 7 CAVUS LU, ONCU L, GUNG O R, KIZILK AYA, CANDAN adenotonsillectomy,' traum atic intub ation, ?ve ntilator ma lfunction ,"andexcessive manu al venti lation.?Spontaneous emphysema has also been reported.' The presence ofair in the fascial spaces of the neck may also be seen in cases of deep -space infections, neoplasms, and spontaneous perforation ofthe esophagus (Boerhaave's syndrome).' Finally, subcutaneou s emphysema can be caused by intubation during the induction of general anesthesia as air becomes trapped in the retropharyngeal and associated deep spaces of the neck.
The anatom ic communications between the mediastinum and deep neck spaces have been weil studied. Th e primary conduit for mediastinal air into the deep neck spaces is the so-called danger space. This space is bounded superiorly by the base of the skull , inferiorly by the diaphragm, anteriorly by the alar portion of the deep layer of the deep ce rvical fascia, posteriorly by the prevertebral portion of the deep layer of the deep cervical fascia, and laterally by the fusion of the alar and prevertebral fascia at the transverse vertebral processes. This space communicates freely with the mediastinum. The vallecula and epiglottis communicate with the retropharyngeal space.
Som etime s trauma can create a defect in the mucosa and open a route for air ent ry. Air ent ry can be facilitated by vomiting, coughing, straining, Valsalva's maneuver, and manual ventilation after extubation .The air bre aks through the super ior constrictor pharyngeal muscle and finds its way easily into parapharyngeal neck spaces, where it dissects potential fascial planes ofthe neck .The connecti vity ofthe parapharyngeal and retropharyngeal spaces can allow air to extend into the mediastinum and cause pneumothorax .' If enough air is driven into subcutaneous tissues, it continues to dissect along the tissue planes that pro vide the least resistance and track into the thor ax and mediastinum. In our patient, the initial ons et of subcutaneous emphysema occurred rapidly in the right upper body, but its cIinical course was self-limited and benign.
The differential diagnosis of rapid-onset facial or neck swelling incIudes angioedema, hematoma, allergic reaction s, and infection. Crepitus is pathognomonic of subcutaneous emph ysema. The absence of crepitus can lead to some diagnostic difficuIty. In our pati ent, x-ray and CT showed that free air was dissecting the soft tissues of the right side of the face and neck and the right shoulder and pectoralis region .
Subcutaneous emphysema also can be caused by anaerobic infection, which should be suspected when a patient exhibits systemic symptoms and local erythema. Antibiotic cov erage is recommended and should be directed at oral flora.' Peni cillin is an appropriate choice for prophylaxi s. We administered an antibiotic to our patient upon hospital admission in order to prevent infection. The administration of 100% oxyg en via a nonrebreather mask reportedly 488 hastens the resolution of emphyse ma because the oxygen that repla ces the air is mo re readily absorb ed .
In most cases ofsubcutaneous emphyse ma, comp lete resolution occurs within a few days.i The prognosis is usuall y good , but complications-incIuding pneumomediastinum, pneumothorax, pneumopericardium, pneumoperitoneum, and orbital emphyse ma w ith optic nerve damage-may OCCUr,9. IOEarly diagnosis and management are essential to preventing further complications . It is inte resting that our patient did not expe rience any seve re complications.
Our patient's recurrence might have been self-infIicted and associated with an ulte rior motiv e, such as a desire to avoid military service. Following a psychiatric evaluation, we entertained a degree of suspicion that our patient had Munchausen 's syndrome." However, we made no attempt to monitor his psychi atric statu s after he had been discharged from our hospital ,
